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(54) Abstract Title 

Zonal isolation apparatus with flow valves controlled in response to sensor outputs 

(57) An apparatus which comprises a zonal isolation assembly comprising a solid tubular member 135 
including an external seal 140, a perforated tubular member 145 coupled to the solid tubular member, a flow 
control valve 160 coupled to the perforated tubular member for controlling flow of fluid through the perforated 
tubular member, a temperature sensor 802 coupled to the perforated tubular member, a pressure sensor 804 
coupled to the perforated tubular member for monitoring the pressure within the perforated tubular member, 
a flow sensor 806 coupled to the perforated tubular member for monitoring the fluid flow rate within the 
perforated tubular member and a shoe 155 coupled to the zonal Isolation assembly and a controller 810 for 
monitoring the flow control valve, the temperature sensor, the pressure sensor and the flow sensor and for 
controlling of the flow control valves in response to the sensor outputs, wherein at least one of the solid and 
perforated tubular members is formed by a radial expansion process within the well bore. 



COHTROLLER 




200 




\ 

K 



104 



222a 



— 224 

220c 

220a 
218 



216 



218a 



216a 



214c 



214a 



-212a 



210 



210a 



226 



-206c 
204 
208a 



206 



Fig. 2a 



200 




Fig. 2b 



200 



204b 




Fig. 2c 



200 




220b 



218b 



216b 



2m, 



212b 



210b 



206b 



20Bb 




Fig. 2d 



UPSET BOTH ENDS OF 
TUBULAR MEMBER 



EXPAND BOTH ENDS OF 
TUBULAR MEMBER 

I 

STRESS RELIEVE BOTH 
ENDS OF TUBULAR MEMBER 



FORM THREADS ON BOTH 
ENDS OF TUBULAR MEMBER 



PUT SEALING MATERIAL ON 

O.D. OF NON-EXPANDED 
INTERMEDIATE PORTION OF 
TUBULAR MEMBER 



Fig. 4 






ID 








US 




1 








O 






in 




CO 





EXPRESS WIAIL LABEL NO.: EL 747834647 U DATE OF DEPOSIT: _Decefnber 10, 2001_ 

t hereby certify that this paper and fee are being deposited with the United States Postal Service Express Mail 
Post Office to Addressee service under 37 CFR §1.10 on the date indicated above and is addressed to : Box 
PATENT APPLICATION. Assistant Commissioner for Patents. Washington, iD.C. 20231 . 

NAME OF PERSON MAIUNG PAPER AND FEE SIGNATURE OF PERSON MAILING PAPER AND FEE 



ISOLATION OF SUBTERRANEAN ZONES 
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serial number 09/969,922, attorney docket number 25791.69, filed on 10/3/2001 , 
that was a continuation-in-part of U.S. patent application serial number 09/440,338, 
attorney docket number 25791 .9.02, filed on 1 1/1 5/1 999, that issued as U.S. Patent 
No. 6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application serial -number 60/108,558, attomey docket number 25791.9, filed on 
11/16/1998, the disclosures of which are incorporated herein by reference. 
[0002] The present application is related to the following: (1) U.S. patent 
application serial no. 09/454,139, attomey docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no. . 
25791 .7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502,350, 
attomey docket no. 25791 .8.02, filed on 2/10/2000. (4) U.S. patent application serial 
no. 09/440,338, attomey docket no. 25791. 9.02, filed on 1 1/15/1999, (5) U.S. patent 
applfcation serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512.895, attomey docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941 , 
attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application 
serial no. 09/588,946, attomey docket no. 25791 .17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559.122, attorney docket no. 25791.23.02, filed on 
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4/26/2000, (10) PCI patentapplication serial no. PCT/USOO/1 8635, attorney docket 
no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patentapplication serial 
no. 60/162,671. attorney docket no. 25791.27, filed 'on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999. (13) U.S. provisional patent application serial no. 60/159.082, 
attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1999. (15) U.S. provisional patentapplication serial no. 60/159,033, attorney 
docket no. 25791.37. filed on 10/12/1999. (.16) U.S. provisional patentapplication 
serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228. attorney docket no. 25791.39, 
filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221.443, 
attorney docket no. 26791.45. filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221 .645. attorney docket no. 25791 .46, filed on 7/28/2000, 
(20) U.S. pnsvisional patent application serial no. 60/233.638. attorney docket no. 
25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237.334. attorney docket no. 25791 .48, filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270.007. attorney docket no. 25791.50. filed on 
2/20/2001. (23) U.S. provisional patent application serial no. 60/262,434. attorney 
docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791 .61 , 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,463, 
attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent 
application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; 
(28) U.S, provisional patent application serial no. 60/3318,386. attorney docket no. 
25791.67.02. filed on 9/10/2001; and (29) U.S. utility patent application serial no. 



09/969,922, attorney docket no. 25791.69, filed on 1 0/3/2001, the disclosures of 
which are incorporated herein by reference. 
Background of the Invention 

[0003] This invention relates generally to oil and gas exploration, and in 
5 particularto isolating certain subterranean zones to facilitate oil and gas exploration. 
[0004] During oil exploration, a wellbore typically traverses a number of zones 
within a subterranean formation. Some of these subterranean zones will produce 
oil and gas, while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to facilitate the exploration for and 
10 production of oil and gas. Existing methods for isolating subterranean production 
zones in order to facilitate the exploration for and production . of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
15 gas exploration. 
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Summary of the Invention 

[0006] According to one aspect of the present Invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members coupled to the solid tubular members, one 
or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members, one 
or more temperature sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated 
tubular members, one or more pressure sensors operably coupled to one or more 
of the perforated tubular members for monitoring the operating pressure within the • 
perforated tubular members, and one or more flow sensors operably coupled to one 
or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation 
assembly, and a controller operably coupled to the flow control valves, the 
temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow 
control valves. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 
[0007] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, pi-eventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 



the solid tubulars and perforated tubulars, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars. and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
5 [0008] According to another aspect of the present invention, a method of 
extracting materials from a producing subtenranean zone In a wellbore. at least a 
portion of the welibore including a casing, is provided that includes positioning one 
or more solid tubulars within the welibore, positioning one or more perforated 
tubulars within the welibore, the perforated tubulars traversing the producing 

10 subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the welibore, fluidicly coupling at least one of the perforated tubulars 

15 with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
[0009] According to another aspect of the present invention, a system for 

20 isolating a first subterranean zone from a second subterranean zone in a welibore 
is provided that includes means for positioning one or more solid tubulars within the 
welibore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the welibore, the perforated 
tubulars traversing the second subtenranean zone, means for radially expanding at 

25 least one of the solid tubulars and perforated tubulars within the welibore. means 
for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wgllbore external to the solid tubulars and perforated 
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tubulars, means for monitoring the operating temperatures, pressures, and flow 
rates within one or more of the perforated tubulars, and means for controlling the 
flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 
[0010] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing 
the producing subterranean zone, means for radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenranean zone, means for monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and means 
for controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 
[001 1] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more extemal seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more solid tubular liners coupled to the 
interior surfaces of one or more of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
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performed within the wellbore, and the solid tubular liners are formed by a radial 
expansion process performed within the wellbore. 

[0012] According to another aspect of the present invention, a method of 
isolating a first subtenranean zone from a second subterranean zone in a wellbore 
5 is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore. fluidicly 

10 coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and radially expanding and plastically deforming the solid 

1 5 tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subten-anean zone in a wellbore, at least a 
portion of the wellbore Including a casing, is provided that includes positioning one 

20 or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 

25 tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subtenranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0014] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 
[0015] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more solid tubular liners within the interior of on^ or more of the perforated 
tubulars, and 

5 means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[001 6] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 

1 0 tubular members, each solid tubular member including one or more external seats, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and a sealing material coupled to at least some of the 
perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

15 [0017] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 

20 the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 

25 sealing off an annular region within at least one of the perforated tubulars, and 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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[0018] According to another aspect of the present invention, a method of 
extracting materials from a producing subteranean zone in a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone,, sealing 
off an annular region within at least one of the perforated tubulars, and injecting a 
hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 
[0019] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
sealing off an annular region within at least one of the perforated tubulars, and 
means for injecting a hardenable fluidic sealing material into the sealed annular 
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regions of the perforated tubulars to seal off at least some of the radial passages 
of the perforated tubulars. 

[0020] According to another aspect of the presefit invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
5 portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 

1 0 tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means forfluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for sealing off 

15 an annular region within at least one of the perforated tubulars, and means for 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

[0021] According to another aspect of the present invention, an apparatus is 
20 provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
25 and the perforated tubular members are fomned by a radial expansion process 
perfonned within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the subterranean formation. 



[0022] According to another aspect of the present invention, a method of 
isolating a first subtenranean zone from a second subten^anean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore. 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the second subterranean zone, fluidicly coupling the perforated tubulars and the 
solid tubulars, and preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the solid tubulars 
and perforated tubulars. 

[0023] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the producing subterranean zone, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore, and fluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone. 

[0024] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 



wellbore. the solid tubulars traversing the first subterranean zone, means for 
positioning one or nnore perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars' traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone, means forfluldicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0025] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars Into Intimate contact with the producing subteranean zone, 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating 
the producing subterranean zone from at least one other subterranean zone within 
the wellbore. and means for fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone. 

[0026] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean fomiation and includes a perforated wellbore casing, 
including: one or more solid tubular members, each solid tubular member including 
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one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
perforated wellbore casing. 

[0027] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore. 
radially expanding at least one of the perforated tubulars into intimate contact with 
the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. f 

[0028] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, is provided that includes positioning one or more 
solid tubulars within the wellbore. positioning one or more perforated tubulars within 
the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing. 



fluidicly coupling the sdid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
5 [0029] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subten-anean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subtenranean zone, means for 

1 0 positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars. 

[0030] According to another aspect of the present invention, a system for 
20 extracting materials from a producing subten^anean zone in a wellbore. at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated 
25 tubulars traversing the producing subten^nean zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluidicly coupling the solid tubulars 

15 



with the casing, means for fluidicly coupling the perforated tubulars with the solid 
tubuiars, means for fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
[0031] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each 
Including one or more radial passages coupled to the interior surfaces of one or 
more of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore. 
and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

[0032] According to another aspect of the present invention, a method of 
Isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more * 
of the perforated tubulars, and radially expanding and plastically defonning the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

It 



[0033] According to another aspect of the present invention, a method of 
extracting materials from a producing subtenanean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the weflbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subten^anean zone, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0034] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for radially expanding and plastically 

n 



deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

[0035] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a v^ellbore. at least a 

5 portion of the weilbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the weilbore. means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
weilbore. the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 

1 0 tubulars within the weilbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars With the solid tubulars. 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore. means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 

15 one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars. and means for radially expanding and plastically deforming the 
perforated tubular liners with in the interior of one or more of the perforated tubulars. 
[0036] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including; one or more solid 

20 tubular members, each solid tubular member including one or more external seals, 
two or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more one-way valves for controllably 
fluidicly coupling the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 

25 tubular members are formed by a radial expansion process performed within the 
weilbore. 

[0037] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone having a 



plurality of producing zones in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning two or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicty coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, and preventing fluids from 
passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

[0038] According to another aspect of the present invention, a method of 
extracting materials from a wellbore having a plurality of producing subterranean 
zones, at least a portion of the wellbore including a casing, is provided that includes 
positioning one or more solid tubulars within the wellbore, positioning two or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the producing subterranean zones, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has been depleted. 
[0039] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone having a 
plurality of producing zones in a wellbore is provided that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 



traversing the first subterranean zone, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranearr zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the producing. zones that has been depleted. 
[0040] According to another aspect of the present invention, a system for 
extracting materials from a plurality of producing subterranean zones in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, means for positioning 
one or more perforated tubulars each including one or more radial passages within 
the wellbore, the perforated tubulars traversing the producing subterranean zones, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 



[0041] According to anotheraspect of the present invention, an apparatus for 
extracting geothennal energy from a subterranean fonnatlon containing a source 
of geothemnal energy is provided that includes a zonal isoFation assembly positioned 
yNxXhm the subterranean formation including: one or more solid tubular members, 
5 each solid tubular member including one or more external seals, one or more 
perforated tubular members each including radial passages coupled to the solid 
tubular members, and one or more perforated tubular liners each including one or 
more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

10 At least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. 
£0042] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone including a 
source of geothermal energy in a wellbore is provided that includes positioning one 

15 or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wejlbore. the perforated tubulars traversing the 
second subten-anean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 

20 the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular liners within 

25 the interior of one or more of the perforated tubulars. 

[0043] According to another aspect of the present invention, a method of 
extracting geothemnal energy from a subten-anean geothermal zone In a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes 



positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the subterranean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
welibore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subten^nean 
geothermal zone from at least one other subterranean zone within the welibore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

[0044] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second geothermal subterranean zone in 
a welibore is provided that includes means for positioning one or more solid tubulars 
within the welibore. the solid tubulars traversing the first subterranean zone, means 
for positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
geothermal subterranean zone, means for radially expanding at least one of the 
solid tubulars and perforated tubulars within the welibore, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing 
the passage of fluids from the first subterranean zone to the second geothermal 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars. 

[0045] According to another aspect of the present invention, a system for 
extracting geothermal energy from a subterranean geothermal zone in a welibore, 
at least a portion of the welibore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the 
subterranean geothermal zone, means for radially expanding at least one of the 



solid tubulars and the perforated tubulars within the wellbore, means for fiuidicly 
coupling the solid tubulars with the casing, means for fiuidicly coupling the 
perforated tubulars with the solid tubulars, means for fiuidicly isolating the 
subterranean geothermal zone from at least one other subterranean zone within the 
5 weilbore, and means for fiuidicly coupling at least one of the perforated tubulars with 
the subterranean geothermal zone. 

[0046] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 

10 one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
weilbore, and the radial passage of at least one of the perforated tubular members 

1 5 are cleaned by further radial expansion of the perforated tubular members within the 
weilbore. 

[0047] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a weilbore 
is provided that includes positioning one or more solid tubulars within the weilbore, 

20 the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the weilbore, 
fiuidicly coupling the perforated tubulars and the solid tubulars, preventing the 

25 passage of fluids from the first subterranean zone to the second subtenranean zone 
within the weilbore external to the solid tubulars and perforated tubulars. and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weilbore. 



[0048] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^nean zone In a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
monitoring the operating temperatures, pressures, and flow rates within one or more 
of the perforated tubulars, and cleaning materials from the radial passages of at 
least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0049] According to another aspect of the present invention, a system for 
Isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to tiie second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars. and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

7h 



[0050] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore. at least a 
portion of the wellbore Including a casing. Is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 

5 or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluldicly coupling the solid tubulars with the 
casing, means for fluldicly coupling the perforated tubulars with the solid tubulars. 

1 0 means for fluidlcly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluldicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

^ 5 Brief Description off the Drawings 

[0051] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation 

of subterranean zones. 

[0052] Fig. 2a is a cross sectional illustration of the placement of an 
illustrative embodiment of a systenr for isolating subterranean zones within a 
20 borehole. 

[0053] Fig. 2b is a cross sectional illustration of the system of Fig. 2a during 
the injection of a fluidic material into the tubular support member. 
[00541 Fig. 2c is a cross sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 
25 [005q Fig. 2d isa cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
[0056] Fig. 3 is a cross sectional illustration of an illustrative embodiment of 
the expandable tubular members of the system of Fig. 2a. 

26 



[0057] Fig. 4 is a flow chart illustration of an illustrative embodiment of a 
method for manufacturing the expandable tubular member of Fig. 3. 
[0058] Fig. 5a is a cross sectional illustration of an illustrative embodiment of 
the upsetting of the ends of a tubular member. 

[0059] Fig. 5b is a cross sectional illustration of the expandable tubular 
member of Fig. 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0060] Fig. 5c is a cross sectional illustration of the expandable tubular 
member of Fig. 5b after forming threaded connections on the ends of the 
expandable tubular member. 

[0061] Fig. 5d is a cross sectional illustration of the expandable tubular 
member of Fig. 5c after coupling sealing members to the exterior surface of the 
intermediate unexpended portion of the expandable tubular member. 
[0062] Fig. 6 is a cross-sectional Illustration of an exemplary embodiment of 
a tubular expansion cone. 

[0063] Fig. 7 is a cross*sectional illustration of an exemplary embodiment of 

a tubular expansion cone. 

[0064] Fig. 8 is a fragmentary cross sectional illustration of an alternative 

embodiment of the system for isolating subterranean zones of Fig. 1 . 

[0065] Fig. 9 is a fragmentary cross sectional illustration of an embodiment 

of a method for lining one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a solid tubular liner. 

[0066] Fig. 1 0 is a fragmentary cross sectional illustration of an embodiment 

of a method for sealing one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with a hardenable fluidic sealing material. 

[0067] Fig. 1 1 is a fragmentary cross sectional illustration of an embodiment 

of a method for coupling one of the perforated tubular members of the system for 

isolating subterranean zones of Fig. 1 with the surrounding subterranean formation. 
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,0,681 Fig. 12isafragmenta,ycrosssecttonan«ust«tionofanembod,ment 
„, a method for coupling one of tt« perforated tubula, members of the system for 
subtenanean zones of Fig. 1 with a surrounding perfected weilbore 

™t« Fig. laisafragmentarycmssseouonaliliuetrationofanembodimen, 
TLhod for lining one of the perforated tubular .embers of ^e s^m Jor 
isolating subterranean zones of F«. 1 vM. another perforated tubular membe.^^ 

^ o imen. of the system for .sorting subterranean zones o, Fig^1 . at .duc^ 
I one-way valve «>r preventing flow from a producing zone into a depte. d zone. 
TtI, 1 S is a fragmentary cross.seCional iilustraUon of an a«emat^ 

Jdiment of the system for isolating subterranean zones of -=^9 1'"**^ 
system is usedtoextracgeothem^lenergyfromasubterraneangeothem-alzone. 

Detailed Description of the Illustrative Embodiments 

„ An appamtus and method for «ola«ng one or more subterranean 

Lesfromoneormo^othersubterraneanzonesisprov^sd. T>.eap^^^a^ 
^d pemiits a produdng zone to be isolated from a nonproduong zone u.ng 
:lb,na«on of so,, and slotted tubulars. In the P"-"— ' ^ ^ 
o, me present disctosure may be used in combination w^ 
Known production compte«on equipment and methods using a 

s^Ttub ng. perforated tubing, and sliding sleeves, which w«. be inser^ into the 
aZLp^ratustopem,«thecomming,ingar«.oriso,ati^of.hesubterr,nean 

zones from each other. iia am 

^ X • ♦« cir, 1 a weilbore 105 including a casing 110 are 
r0073] Refemng to Fig. 1, a weiioore lu . ^. 

X ««« The subten^anean fonnation 110 
25 positioned in a subterranean formation 115. The subterran 

includes a number of productive and non-productive zones, .ncludmg a water zone 
ra a t^^^^^^^ '.I sand zone 125. DuHng exploration of the subterranean 
Z^:^J, the ....bore 105 may be extended in a we.l Known manner to 
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traverse the various productive and non-productive zones, including the water zone 
120 and the targeted oil sand zone 125. 

[0074] In a preferred embodiment, in order to fluidjcly isolate the water zone 
120 from the targeted oil sand zone 125, an apparatus 1 30 is provided that includes 
5 one or more sections of solid casing 135, one or more external seals 140. one or 
more sections of perforated casing 145, one or more intermediate sections of solid 
casing 150, and a solid shoe 155. In several exemplary embodiments, the 
perforated casing 145 includes one or more radial passages. 
[0075] The solid casing 1 35 provides a fluid conduit that transmits fluids and 

10 other materials from one end of the solid casing 135 to the other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as, for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubulars available from various foreign and 

1 5 domestic steel mills. 

[0076] The solid casing 135 is preferably coupled to the casing 110. The 
solid casing 135 may be coupled to the casing 110 using any number of 
conventional commercially available processes such as, for example, welding, 
slotted and expandable connectors, or expandable solid connectors. In a preferred 
20 embodiment, the solid casing 135 is coupled to the casing 1 1 0 by using expandable 
solid connectors. The solid casing 135 may comprise a plurality of such solid 
casing 135. 

£0077] The solid casing 135 is preferably coupled to one more of the 
perforated casings 145. The solid casing 135 may be coupled to the perforated 
25 casing 145 using any number of conventional commercially available processes 
such as, for example, welding, or slotted and expandable connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the perforated casing 145 by 
expandable solid connectors. 
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[0078] In a preferred embodiment, the casing 1 35 Includes one more valve 
members 1 60 for controlling the flow of fluids and other materials within the interior 
region of the casing 135. In an alternative embodiment, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other w^hile providing a fluid path to the surface. 
[0079] In a particularly preferred embodiment, the casing 1 35 is placed into 
the wellbore 105 by expanding the casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded in the radial direction using any number of conventional commercially 
available methods. 

[0080] The seals 140 preventthe passage of fluids and other materials within 
the annular region 165 between the solid casings 135 and 150 and the wellbore 
105 The seals 140 may comprise any number of conventional commercially 
available sealing materials suitable for sealing a casing in a wellbore such as. for 
example, lead, rubber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Sen/ices. The 
perforated casing 1 45 permits fluids and other materials to pass into and out of the 
interior of the perforated casing 145 from and to the annular region 165. In this 
manner, oil and gas may be produced fmm a producing subterranean zone ^thin 
a subterranean fomiation. The perforated casing 145 may comprise any number 
of conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
tubular casing available from Petroline in Abeerdeen. Scotland. In a particulariy 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
sandscreen tubular casing available from Petroline in Abeerdeen. Scotland. 
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[0081] The perforated casing 145 is preferably coupled to one or more solid 
casing 135. The perforated casing 145 may be coupled to the solid casing 135 
using any number of conventional commercially available processes such as. for 
example, welding, or slotted or solid expandable connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

[0082] The perforated casing 145 is preferably coupled to one or more 
intermediate solid casings 150. The perforated casing 145 may be coupled to the 
Intemiedlate solid casing 150 using any number of conventional commercially 
available processes such as, for example, welding or expandable solid or slotted 
connectors. In a preferred embodiment, the perforated casing 145 is coupled to the 
intermediate solid casing 150 by expandable solid connectors. 
[0083] The last perforated casing 145 is preferably coupled to the shoe 155. 
The last perforated casing 145 may be coupled to the shoe 1 55 using any number 
of conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last 
perforated casing 145 is coupled to the shoe 155 by an expandable solid connector. 
[0084] m an alternative embodiment, the shoe 1 55 Is coupled directly to the 
last one of the intermediate solid casings 150. 

[0085] In a preferred embodiment, the perforated casings 1 45 are positioned 
within the wellbore 1 05 by expanding the perforated casings 1 45 in a rad iai direction 
into intimate contact with the interior walls of the wellbore 105. The perforated 
casings 145 may be expanded in a radial direction using any number of 
conventional commercially available processes. 

[0086] The intermediate solid casing 150 permits fluids and other materials 
to pass between adjacent perforated casings 145. The intermediate solid casing 
1 50 may comprise any number of conventional commercially available sections of 
solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
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co^-prises olBield tubulars availabte from foreign and domestic stee. 

Thelnten.ediateso«dcasing150«praferabfy.coupledtooneormore 

0. the perforated casing 145. The intermed^te so«d casing 1 50 may t« 
" pld .0 the perforated casing 145 using any number of conven^,^ 
It rciaiiy avaiiabfe processes such as, for exampie. we«ing, or soi.d or sloUed 
eZ"^ Jconneccrs. in a p^ferred embodiment, the intem^ediate so d ca.n 
,0 coupied to .he perfd-ated casing 145 by expandable soiid conne*,.^ ^e 
!!led Je solid casu,g 150 ^y c^prise a plurality of such ,n.em,ed.te sol. 

in a preferred embodiment the each intennedlale solid cas.g 150 
Zes one more va.. menders 170 fc controlling the flow of fluids and other 
:::rw«hl„ .he intedcr ^.n of the in.ennedia.e casing 1 50. I n an aKern.,ve 
Ibod^ent, as will be recognaed by persons having ordinan, slui. >n the ar, and 
Tetnefi. o the present dfedosu«, during the producUon mode of operabon an 
^a^^bl sLg wHh va^ous anangements of paoKers, Perf-t^. tu-. 
ling sleeves, and valves may be employed wKhin the apparatus to pro^^e 
11 options for oommir^iing and isolating subterranean zones from each oti^er 
while providing a fluid patti to the surface. 150 
P089 in a particularly prefened embodiment, tiie in.em,ed,a.e cas.g 150 
L plaL into the wellbo. 105 by expanding ti« Intem^ediate '-^"^^^J^ 
L ai direction inti, Intima. contaC with me in.erior walls of the ^^^orej j^ 
intermediate casing 1 50 may be expanded In tt,e radial direction using any number 
of conventional commerdalV available methods. ^ ,^irt 

11 in an alfemative embodunent. one or more of the intermediate so.^ 
Lngs 1 50 may be om«.ed. in an aitemaSve preferred embcxi^nerit one or more 
of .he perforated casings 145 are provided with one or more seals 140. 



3\ 



[0091] The shoe 1 55 provides a support member for the apparatus 130. In 
this manner, various production and exploration tools may be supported by the 
show 1 50. The shoe 1 50 may comprise any number of conventional commercially 
available shoes suitable for use in a weilbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe, in a preferred embodiment, the shoe 1 50 
comprises an aluminum shoe available from Halliburton, in a preferred 
embodiment, the shoe 155 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tools, 
[0092] In a particulariy preferred embodiment, the apparatus 1 30 includes a 
plurality of solid casings 135, a plurality of seals 140, a plurality of perforated 
casings 145, a plurality of intermediate solid casings 150, and a shoe 155. More 
generally, the apparatus 130 may comprise one or more solid casings 135, each 
vi'Ah one or more valve members 160, n perforated casings 145, n-1 intermediate 
solid casings 150, each with one or more valve members 170, and a shoe 155. 
[0093] During operation of the apparatus 1 30, oil and gas may be controllably 

produced from the targeted oil sand zone 125 using the perforated casings 145. 
The oil and gas may then be transported to a surface location using the solid casing 
135. The use of Intermediate solid casings 150 with valve members 170 pemiits 
isolated sections of the zone 125 to be selectively isolated for production. The 

i 

seals 140 permit the zone 125 to be fluidicly isolated from the zone 120. The seals 
140 further permits isolated sections of the zone 125 to be fluidicly isolated from 
each other In this manner, the apparatus 130 permits unwanted and/or non- 
productive subterranean zones to be fluidicly isolated. 

[0094] In an alternative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed vinthin the apparatus to provide various options for commingling and 
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isolating subterranean 26hes from each other while providing a fluid path to the 
surface. 

[0095] In several alternative embodiments, the solid casing 135. the 
perforated casings 145. the intermediate sections of solid casing 150. and/or the 
solid shoe 155 are radially expanded and plastically deformed within the wellbore 
105 in a conventional manner and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent application 
serial no. 09/454. 1 39. attorney docket no. 25791 .03.02, filed on 1 2/3/1 999. (2) U.S. 
patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 
2/23/2000. (3) U.S. patent application serial no. 09/502.350. attorney docket no. 
25791 .8.02. filed on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent application 
serial no. 09/523.460. attorney docket no. 25791 .1 1 .02. filed on 3/10/2000. (6) U.S. 
patent application serial no. 09/512.895. attomey docket no. 25791.12.02. filed on 
2/24/2000. (7) U.S. patent application serial no. 09/511.941. attomey docket no. 
25791 .16.02. filed on 2/24/2000. (8) U.S. patent application serial no. 09/588.946. 
attorney docket no. 25791 . 1 7.02. filed on 6Ar/2000. (9) U.S. patent application serial 
no. 09/559.122. attomey docket no. 25791.23.02. filed on 4/26/2000. (10) PCT 
patent application serial no. PCT/USOO/18635. attorney docket no. 25791.25.02. 
filed on 7/9/2000. (11) U.S. provisional patent application serial no. 60/162.671, 
attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent 
application serial no. 60/1 54.047. attoniey docket no. 25791 .29. filed on 9/16/1999. 
(13) U.S. provisional patent application serial no. 60/159.082. attomey docket no. 
25791 34 filed on 10/12/1999. (14) U.S. provisional patent application serial no. 
60/1 59.039. attomey docket no. 25791 .36. filed on 1 0/12/1 999. (1 5) U.s: provisional 
patent application serial no. 60/159.033. attomey docket no. 25791.37, filed on 
10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359. attorney 
docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application 



serial no. 60/165.228, attorney docket no. 26791.39, filed on 1 1/12/1999, (18) U.S. 
provisional patent application serial no. 60/221 .443, attorney docket no. 25791.45, 
filed on 7/28/2000. (19) U.S. provisional patent application serial no. 60/221,645. 
attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, 
(21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 
60/270,007. attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application 
serial no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. 
provisional patent application serial no. 60/313.453, attorney docket no. 25791.59, 
filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317.985. 
attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent 
application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969.922, attorney 
docket no. 25791.69. filed on 10/3/2001, the disclosures of which are incorporated 
herein by reference. In an exemplary embodiment, the radial clearances between 

i 

the radially expanded solid casings 135, perforated casings 145, intermediate 
sections of solid casing 1 50, and/or the solid shoe 1 55 and the wellbore 1 05 are 
eliminated thereby eliminating the annulus between the solid casings, the perforated 
casings 145, the intermediate sections of solid casing 150, and/or the solid shoe 
155 and the wellbore 105. In this manner, the optional need for filling the annulus 
with a filler material such as, for example, gravel, may be eliminated. [0096] 
Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 



204a is coupled to an end of the tubular support member 202. In an exemplary 
embodiment, the tubular expansion cone 204 includes a tapered outer surface 204b 
for reasons to be described. 

[0097] A pre-expanded end 206a of a first expandable tubular member 206 
that defines a passage 206b is adapted to mate with and be supported by the 
tapered outer surface 204b of the tubular expansion cone 204. The first 
expandable tubular member 206 further includes an unexpended intermediate 
portion 206c. another pre-^expanded end 206d, and a sealing member 206e coupled 
to the exterior surface of the unexpended intermediate portion. In an exemplary 
embodiment the inside and outside diameters of the pre-expanded ends, 206a and 
206d, of the first expandable tubular member 206 are greater than the inside and 
outside diameters of the unexpended intemiediate portion 206c. An end 208a of 
a shoe 208 is coupled to the pre-expanded end 206a of the first expandable tubular 
member 206 by a conventional threaded connection. 

[0098] An end 21 Oa of a slotted tubular member 21 0 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member 
212 that defines a passage 212b by a conventional threaded connection. A pre- 
expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
intermediate portion 214c, another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 21 4d, of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpended intermediate portion 214c. 
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[0099] An end 216a of a slotted tubular member 216 that defines a passage 
216b is coupled to the other pre-expanded end 214d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines 
a passage 220b is coupled to the other end 21 8c of the slotted tubular member 21 8. 
The third expandable tubular member 220 further includes an unexpended 
intermediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d, of the third expandable tubular member 220 are greater than 
the Inside and outside diameters of the unexpended intermediate portion 220c. 
[0100] An end 222a of a tubular member 222 is threadably coupled to the 
end 30d of the third expandable tubular member 220. 

[0101] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends, 206a, 206d. 214a. 214d, 220a and 220d. of the expandable 
tubular members, 206, 214. and 220, and the slotted tubular members 210, 212, 
216. and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206, 
214, and 220, respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 210,212,216, and 218, are conventional slotted tubular members having 
threaded end connections suitable for use in an oil or gas well, an undergrourKJ 
pipeline, or as a structural support. In several alternative embodiments, the slotted 
tubular members, 210, 212, 216, and 218 are conventional slotted tubular members 
for recovering or introducing fluidic materials such as, for example, oil, gas and/or 
water from or into a subterranean formation. 
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[0102] In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 
is initially positioned in a borehole 224 formed in a subterranean formation 226 that 
includes a water zone 226d and a targeted oil sand zone 226b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214, and 220, and tubular members. 210, 212, 216. and 218. 
[0103] In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 
228 is then injected into the system 200, through the passages. 202a and 204a. of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0104] In an exemplary embodiment, as illustrated in Fig, 2c, the continued 
injection of the fluidic material 228 through the passages, 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically defomiing the expandable tubular 
member 206 off of the tapered extemal surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically defonned off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intennediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. In 
an exemplary embodiment, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 



31 



/ 



[0105] In an exemplary embodiment, as illustrated in Fig. 2d, after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered external surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members, 214 and 220, are radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically defonned off 
of the tapered extemal surfece 204b of the tubular expansion cone 204. As a 
result, the sealing merpber 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded Intemiediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intemiediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered extemal surface 204b of the tubular 
expansion cone 204. In particular, the intennediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered extemal surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intemiediate portion 220c of the 
third expandable tubular member 220 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intermediate portion 220c of the third 
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expandable tubular member 220 is also thereby anchced to the wellbore 224. As 
a result, the water zone 226a and fluldidy isolated from the targeted oil sand zone 

[0T06I After completing the radial expansion and plasSo defomiation of the 
third expandable tubular member 220, the tubular support member 202 and the 
tubular expansion cone 204 are removed from the wellbore 224. 
[0107] Thus, during the operation of the system 1 0, the intermediate non pre- 
expandedportions.206o,214o,and220c of theexpandabletubular members, 206, 

214 and 220, respecSvely. are radially expanded and plastioalhr defom^ by the 
upward displacement of the tubular expansion cone 204. As a -«sult, the sealir^ 
members. 206e, 214e. and 220e. are displaced in the radial direction into 
engagement with the weUbore 224 thereby coupling the shoe 208. the expandab e 
«,bular member 206, the slotted tubular members, 210 and 212, the expandab e 
tubular member 214, the slotted tubular members. 216 and 218, and he 
expandable tubular member 220 to the wellbore. Furthermore, as a resul, he 
connections between the expandable tubular members, 206, 214. and 220 the 
Shoe 208, and the slotted tubular members. 210, 212, 216, and 218. do not have 
to be expandable connections thereby providing significant cost savings. In 
addition, the inside diameters of the expandable tubular members. 206, 214, and 
220 and the slotted tubular members, 210, 212, 216, and 218, after the rad,a 
expansion process, a.esubstanfial^«iual.lnthismanner.addiuona.cx>nven«o™^ 
,oolsandotherconventionalequipmentraaybeeasilypos«ionedv*in,andmoved 

through, the expandable and slotted tubular members. In several altemaUve 
embodiments, the conventional tools and equipment Include conventional valvrng 

and other convent»nal flow control dev^s for controlling the flow of 
materials within and between the expandable tubular members. 206, 21 4 . and 220, 

and the slotted tubular members. 210, 212, 216, and 218. 
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[0108] Furthermore, in the system 200, the slotted tubular members 210, 
212, 216, and 218 are interleaved among the expandable tubular members, 206, 
214, and 220. As a result, because only the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed, the slotted tubular 
members, 210, 212, 216. and 218 can be conventional slotted tubular members 
thereby significantly reducing the cost and complexity of the system 10. Moreover, 
because only the intermediate non pre-expanded portions, 206c, 214c, and 220c, 
of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomned, the number and length of the interleaved slotted 
tubular members. 210, 212, 216, and 218 can be much greater than the number 
and length of the expandable tubular members. In an exemplary embodiment, the 
total length of the intemnediate non pre-expanded portions, 206c, 214c. and 220c, 
of the expandable tubular members, 206, 214, and 220, is approximately 200 feet, 
and the total length of the slotted tubular members, 210, 212, 216, and 218, is 
approximately 3800 feet. Consequently, in an exemplary embodiment, a system 
200 having a total length of approximately 4000 feet is coupled to the wellbore 224 
by radially expanding and plastically deforming a total length of only approximately 
200 feet 

[0109] Furthermore, the sealing members 206e, 214e, and 220e, of the 
expandable tubular members, 206, 214, and 220, respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210, 212, 216, 
and 218 to the wellbore 224, the radial gap between the slotted tubular members, 
the expandable tubular members, and the wellbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
wellbore. 



[0110] In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 
214a 214d 220a. and 220d. of the expandable tubular members. 206. 214. and 
220 Respectively, and the slotted tubular members. 210. 212. 216. and 21 8. have 
outside diameters and wall thicknesses of 8.375 inches and 0.350 inches, 
respectively; prior to the radial expansion, the intermediate non pre-expanded 
portions 206c. 214c, and 220c. of the expandable tubular members. 206. 214. and 
220 respectively, have outside diameters of 7.625 inches; the slotted tubular 
members. 210. 212. 216, and 218. have inside diameters of 7.675 inches; aflerthe 
radial expansion, the inside diameters of the intemiediate portions. 206c, 21 4c. and 
220C. of the expandable tubular members, 206. 214. and 220. are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
[0111] In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 
214a 214d, 220a. and 220d. of the expandable tubular members. 206. 214, and 
220 respectively, and the slotted tubular nnembers, 210. 212, 216. and 218. have 
outside diameters and v^ll thicknesses of 4.500 inches and 0.250 inches, 
respectively; prior to the radial expansion, the intem^ediate non pre^xpanded 
portions 206c. 214c. and 220c. of the expandable tubular members. 206. 214. and 
220 respectively, have outside diameters of 4.000 inches; the slotted tubular 
members. 210. 21 2, 216, and 218. have inside diameters of 4.000 inches; after the 
radial expansion, the Inside diameters of the intemediate portions. 206c. 214c, and 
220c. of the expandable tubular members. 206. 214. and 220. are equal to 4.000 
Inches: and the v^ellbore 224 has an inside diameter of 4.892 inches. 
[0112] In an exemplary embodiment, the system 200 is used to inject or 
extract fluidic materials such as. for example, oil. gas. and/cr water into or from the 
subterranean fomnation 226b. 

[0113] Referring now to Fig. 3. an exemplary embodiment of an expandable 
tubular member 300 will now be described. The tubular member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 



connection 300ba, a first tapered portion 300c, an intermediate portion SOOd. a 
second tapered portion 300e, and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
intermediate sealing member 300g that is coupled to the exterior surface of the 
intermediate portion 300d. 

[0114] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as, for 
example, Oilfield Country Tubular Goods (OCTG), 1 3 chromium steel tubing/casing, 
or L83. J55, or P1 10 API casing. 

[01 1 5] In an exemplary embodiment the interior 300a of the tubular member 
300 has a substantially circular cross section. Furthermore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a first inside 
diameter D,, an intermediate inside diameter Dj^t. and a second inside diameter D2. 
In an exemplary embodiment, the first and second inside diameters, and Dj, are 
substantially equal. In an exemplary embodiment, the first and second inside 
diameters, and Dj, are greater than the intermediate inside diameter D,nt. 
[0116] The first end 300b of the tubular member 300 is coupled to the 
intermediate portion 300d by. the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intermediate portion by the second 
tapered portion 300e. In an exemplary embodiment, the outside diameters of the 
first and second ends. 300b and 300f. of the tubular member 300 is greater than the 
outside diameter of the intemiediate portion 300d of the tubular member. The first 
and second ends, 300b and 300f, of the tubular member 300 include wall 
thicknesses, t^ and tg, respectively. In an exemplary embodiment, the outside 
diameter of the Intemiediate portion 300d of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 
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300f. The intermediate portion 300d of the tubular member 300 includes a wall 
thickness t,MT. 

[0117] In an exemplary embodiment, the wall thicknesses t, and tz are 
substantially equal in order to provide substantially equal burst strength for the first 
and second ends, 300a and 300f. of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, t, and i^, are both greater than the wall thickness 
t,NT in order to optimally match the burst strength of the first and second ends, 300a 
and SOOf, of the tubular member 300 with the intermediate portion 300d of the 
tubular member 300. 

[01 1 8J In an exemplary embodiment, the first and second tapered portions, 
3P0c and 300e, are inclined at an angle, a, relative to the longitudinal direction 
ranging from about 0 to 30 degrees in order to optimally facilitate the radial 
expansion of the tubular member 300. In an exemplary embodiment, the first and 
second tapered portions, 300c and 300e, provide a smooth transition between the 
first and second ends, 300a and 300f, and the intermediate portion 300d, of the 
tubular member 300 in order to minimize stress concentrations. 
[0119] The intemiediate sealing member 300g is coupled to the outer surface 
of the intemiediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g seals the interface between 
the intermediate portion 300d of the tubular member 300 and the interior surface 
of a wellbore casing 305, or other preexisting stmcture, after the radial expansion 
and plastic defomiation of the intemiediate portion 300d of the tubular member 300. 
In an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outsWe 
diameter of the intermediate sealing member 300g is selected to be less than the 
outside diameters of the first and second ends, 300a and SOOf, of the tubular 
member 300 in onier to optimally protect the intemiediate sealing member 300g 
during placement of the tubular member 300 within the wellbore casings 305. The 
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intermediate sealing member 300g may be fabricated from any number of 
conventional commercially available materials such as, for example, thermoset or 
thermoplastic polymers. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from thermoset polymers in order to optimally seal the 
radially expanded intermediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodiments, the sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically deformed intemiediate portion 300d of 
the tubular member 300 to the wellbore casing. 

10120] Refemng to Figs. 4, and 5a to 5d. in an exemplary embodiment, the 
tubular member 300 is fomied by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubijlar member in step 405; (2) expanding both upset ends 
of the tubular member in step 410; (3) stress relieving both expanded upset ends 
of the tubular member in step 416; (4) fomning threaded connections in both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded intemiediate portion of the 
tubular member in step 425. 

[0121] As illustrated in FIG. 5a, in step 405, both ends. 500a and 500b, of a 
tubular member 500 are upset using conventional upsetting methods. The upset 
ends. 500a and 500b, of the tubular member 500 include the wall thicknesses t, and 
tj. The intemiediate portion 500c of the tubular member 500 includes the wall 
thickness t,NT and the interior diameter 0,^^- In an exemplary embodiment the wall 
thicknesses t, and tj are substantially equal in order to provide burst strength that 
is substantially equal along the entire length of the tubular member 500. In an 
exemplary embodiment, the wall thicknesses t, and tg are both greater than the wall 
thickness t,NT in order to provide burst strength that is substantially equal along the 
entire length of the tubular member 500, and also to optimally facilitate the 
formation of threaded connections in the first and second ends. 500a and 500b. 



[0122] As Illustrated in Fig. 5b, in steps 410 and 415, both ends. 500a and 
500b. of the tubular member 500 are radially expanded using conventional radial 
expansion methods, and then both ends, 500a and 500b, of the tubular member are 
stress relieved. The radially expanded ends. 500a and 500b, of the tubular 
member 500 include the interior diameters D, and D2. In an exemplary 
embodiment, the interior diameters D, and D2 are substantially equal in order to 
provide a burst strength that is substantially equal. In an exemplary embodiment, 
the ratio of the interior diameters D, and D2 to the interior diameter D,nt ranges from 
about 100% to 120% in order to facilitate the subsequent radial expansion of the 
tubular member 500. 

[0123] In a preferred embodiment, the relationship between the wall 
thicknesses t^, tj. and t,^T of the tubular member 500; the inside diameters Di, D2 
and D,NT of the tubular member 500; the inside diameter D^„bore of the wellbore 
casing, or other structure, that the tubular member 500 will be Inserted into; and the 
outside diameter D^or^ of the expansion cone that will be used to radially expand the 
tubular member 500 within the wellbore casing is given by the following expression: 

jy^elibore - 2-'/, ^ D, ^ ^[(/, - r,^)* 0„ + l^r^D,^^ (l) 

where t^ = tg; and 
Di = D2. 

By satisfying the relationship given in equation (1), the expansion forces placed 
upon the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may 
be used to calculate the optimal geometry for the tubular member 500 for 
subsequent radial expansion and plastic defomiation of the tubular member 500 for 
fabricating and/or repairing a wellbore casing, a pipeline, or a structural support. 
[0124] As illustrated in FIG. 5c. in step 420, conventional threaded 
connections, 500d and 500e. are fomaed in both expanded ends. 500a and 500b, 



of the tubular member 500. \r^ an exemplary embodiment, the threaded 
connections. SOOd and 500e. are provided using conventional processes forform.ng 
pin and box type threaded connections available from Atlas-Bradford. 
[0125] As illustrated in Fig. 5d. in step 425. a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intermediate portion 500c 
of the tubular member 500. The sealing member SOOf may be applied to the 
outside diameter of the non-expanded intermediate portion 500c of the tubular 
member 500 using any number of conventional commercially available methods. 
In a preferred embodiment, the sealing member 500f is applied to the outside 
diameter of the intermediate portion 500c of the tubular member 500 us.ng 
commercially available chemical and temperature resistant adhesive bonding. 
[01 26] In an exemplary embodiment, the expandable tubular members. 206. 
214. and 220. of the system 200 are substantially identical to. and/or incorporate 
one or more of the teachings of. the tubular members 300 and 500. 
[0127] Referring to Fig. 6. an exemplary embodiment of tubular expansion 
cone 600 for radially expanding the tubular members 206. 214. 220. 300 and 500 
will now be described. The expansion cone 600 defines a passage 600a and 
includes a front end 605. a rear end 610. and a radiat expansion section 615. 
[01281 In an exemplary embodiment, the radial expansion section 615 
includes a first conical outer surface 620 and a second conical outer surface 625. 
The first conical outer surface 620 includes an angle of attack a, and the second 
conical outer surface 625 includes an angle of attack a,. In an exemplary 
embodiment the angle of attack a, Is greater than the angle of attack a,. In this 
manner, the first conical outer surface 620 optimally radially expands the 
Intemiediate portions. 206c. 214c. 220c, 300d. and 500c. of the tubular members. 
206, 214. 220. 300. and 500. and the second conical outer surface 525 optimally 
radially expands the pre-expanded first and second ends. 206a and 206d. 214a and 
214d. 220a and 220d. 300b and 300f . and 500a and 500b. of the tubular members. 



206 214 220 300 and 500. In an exemplary embodiment, the first conical outer 
surface 620 Includes an angle of attack a. ranging from about 8 to 20 degrees, and 
«,e second conical outer surface 625 includes an angle of attack a, ranging from 
about 4 to 1 5 degrees in order to optimally radially expand and plastically defom, 
the tubular members, 206. 214, 220. 300 and 500. More generally, the expansion 
cone 600 may include 3 or more adjacent conical outer surfaces having angles of 
attack that decrease from the front end 605 of the expansion cone 600 to the rear 
end 610 of the expansion cone 600. 

[0129J Referring to Fig. 7. another exemplan^ embodiment of a tubular 
expansion cone 700 defines a passage 700a and includes a front end 705. a rear 
end 710 and a radial expansion section 715. In an exemplary embodiment, the 
radial e.ipansk.n section 715 includes an outer surface having a substantially 
parabolic outer profile thereby providing a paraboloW shape. In this manner, the 
outer surface of the radial expansion section 715 provides an angle of attack that 
constantly deaeases from a maximum at the front end 705 of the expansion cone 
700 to a minimum at the rear end 710 of the expansion cone. The parabolic outer 
profile of the outer surface of the radial expansion section 71 5 may be fbmned usmg 
a plurality of adjacent discrete conical sections and/or using a continuous cun«d 
surface. In this manner, the region of the outer surface of the radial expansion 
section 715 adjacent to the front end 705 of the expansion cone 700 may optimally 
radially expand the intermediate portions, 206c. 214c, 220c, SOOd.and 500c. of the 
tubular members, 206. 214. 220. 300. and 500. vnhile the region of theouter surface 
of the radial expansion section 715 adjacent ,o the rear end 71 0 of the expansion 
cone 700 may optimally radially expand the pre^xpanded first and second ends. 
206a and 206d. 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 
500b of the tubular members, 206, 214. 220. 300 and 500. In an exemplary 
embodiment, the parabolic profile of the outer surface of the radial expansion 
section 71 5 is selected to pn>vide an angle of attack that ranges from about 8 to 20 



degrees in the vicinity of the front end 705 of the expansion cone 700 and an angle 
of attack in the vicinity of the rear end 7 1 0 of the expansion cone 700 from about 
4 to 1 5 degrees. 

[0130] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700. and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0131] In several alternative embodiments, the teachings of the apparatus 
1 30. the system 200. the expandable tubular member 300. the method 400. and/or 
the expandable tubular member 500 are at least partially combined. 
[0132] Referring to Fig. 8. in an altemative embodiment, conventional 
temperature, pressure, and flow sensors. 802, 804. and 806. respectively, are 
operably coupled to the perforated tubulars 145 of the apparatus 130. The 
temperature, pressure, and flow sensors. 802. 804. and 806, respectively, in turn 
are operably coupled to a controller 810 that receives and processes the output 
signals generated by the temperature, pressure, and flow sensors to thereby control 
the operation of the flow control valves 160 to enhance the operational efficiency 
of the apparatus 130. In several exemplary embodiments, the control algorithms 
utilized by the controller 810 for controlling the operation of the flow control valves 
160 as a function of the operating temperature, pressure, and flow rates within the 
perforated tubular members 145 are conventional. 

[0133] Referring to Fig. 9, in an alternative embodiment, a solid tubular 
member 905 is coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defomiing the solid tubular member into engagement with 
the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913. attomey docket no. 
25791.7.02, filed on 2/23/2000. (3) U.S. patent applrcation serial no. 09/502.350, 



attorney docket no. 25791 .8.02. filed on 2/1 0/2000. (4) U.S. patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 1 1/15/1999. (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.8*95. attorney docket no. 
25791 .12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/51 1 .941 . 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. 
patent application serial no. 09/559. 122. attorney docket no. 25791 .23.02. filed on 
4/26/2000, (1 0) PCT patent application serial no. PCT/USOO/1 8635. attorney docket 
no. 25791.25.02. filed on 7/9/2000. (11) U.S. provisional patent application serial 
no. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999. (12) U.S. 
provisional patent application serial no. 60/1 54.047. attorney docket no. 25791 .29. 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159.082. 
attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent 
application serial no. 60/159.039, attorney docket no. 25791.36. filed on 
10/12/1999. (16) U.S. provisional patent application serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application 
serial no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. 
provisional patent application serial no. 60/165,228. attorney docket no. 25791.39. 
filed on 1 1/12/1999. (18) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent 
application serial no. 60/221 .645. attorney docket no. 25791 .46. filed on 7/28/2000. 
(20) U.S. provisional patent application serial no. 60/233.638. attorney docket no. 
25791.47. filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237.334, attorney docket no. 25791 .48, filed on 1 0/2/2000. (22) U.S. provisional 
patent application serial no. 60/270,007. attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262,434. attorney 
docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 



serial no. 60/259,486. attorney docket no. 25791,52, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. 
attorney docket no. 25791.59. filed on 8/20/2001; (2^) U.S. provisional patent 
application serial no. 60/317,985. attorney docket no, 25791.67, filed on 9/6/2001; 
(28) U.S. provisional patent application serial no. 60,318,386. attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. In this manner, the solid tubular 
member 905 fiutdicly seals the radial passages formed in the perforated tubular 
member 145 thereby preventing the passage of fluidic materials and/or formation 
materials through the perforated tubular member. 

[01 34] Referring to Fig. 1 0. in an alternative embodiment, the radial openings 
in one of the perforated tubular members 145 are sealed by injecting a hardenable 
fluidic sealing material 1005 into the radial openings in the one perforated tubular 
member by positioning a closed ended pipe 1010 having one or more radial 
openings 1010a within the one perforated tubular member 145. Conventional 
sealing members 1015 and 1020 then seal the interface between the pipe 101 0 and 
the opposite ends of the one perforated tubular member 145. The hardenable 
fluidic sealing material 1005 is then injected into the radial openings in the one 
perforated tubular member 146. The sealing members 140 prevent the passage of 
the hardenable fluidic sealing material out of the annulus between the one 
perforated tubular member 145 and the formation 125. The pipe 1010 and sealing 
members, 1015 and 1020, are then removed from the apparatus 130. and the 
hardenable fluidic sealing material is allowed to cure. A conventional drill string may 
then be used to remove any excess cured sealing material from the interior surface 
of the one perforated tubular member 145. In an exemplary embodiment, the 
hardenable fluidic sealing material is a curable epoxy resin. 
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roi3Sl in an aftemative embodiment, as illustrated in Fig. 1 1 . one or more of 
,heperforatedU<bularmen,bers145oftheappara,us130areradia.iyexpandedand 

plasfcaB, deformed into contact witf, surrounding formation 125 thereby 
compressing tt,e sunounding formation. In tt,is manner, the surrounding fonnation 
125 I maintained in a state of compression thereby stabii^ng the surround>ng 
fom^Hon. reducing the flow of loose particles fmm the surrounding fom,ato„ ,mo 
the radial openings of the perforated tubular member 145, and enhanang the 
recovery of hydrocarbons from the surrounding formation. 
,01 361 in an alternative embodiment, a seismic source 1 1 05 is positioned cn 
a surface location to thereby impart seismic energy into the fom,afon 125. In this 
manner, particles lodged in «,e radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the fomiatton 1 25. 

10137] inanatemativeembodlment. aftertheperforatedtubularmember 145 
has been radially expanded and plasticaUy fom«d into contact with tt,e sum,und«9 
formation 125, thereby coupling the perforated tubular member U5 to the 
sunounding fonnation, an impulsive load is applied to tt,e perforated tubu^r 
member. The Impulsive load may be applied to tite perforated tubular member 145 
by applying the load to the end of the apparatus 1 30. The impulsive load is tiien 
transferred to the surrounding fom«tion 125 thereby compacting and/or slurnfyng 
flie sunounding fom«tion. As a result, the recovery of hydrocarbons from tiie 
formation 125 is enhanced. 

•0138] in an alternative embodiment, as illustrated in Fig. 12, a wellbore 
casing 1205 having one or more perforations 121 0 is positioned within the wellbore 
105 that traverses the fom^tion 125. When «« apparatus 130 is positioned w*,n 
«« wellbore 105, one or more of the perforated tubular members 145 of the 
apparatus 130 are radially expanded and plastically defom>ed into contact wth the 
wellbore casing 1205 ttiereby compressing flie sumjunding fom«Uon 125. In this 



6< 



manner the surrounding formation 125 is maintained in a state of compression 
thereby sUbilizing the surrounding fomiation. reducing the flow of loose particles 
from the surrounding formation into the radial openhgs of the perforated tubular 
member 145, and enhancing the recovery of hydrocarbons from the surrounding 
formation. 

[0139] In an alternative embodiment, a seismic source 121 5 is positioned on 
a surface location to thereby impart seismic energy into the formation 125. In this 
manner, particles lodged in the radial openings in the perforated tubular member 
145 may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocarbons from the fonnation 125. 

[01401 inanaltemativeembodiment.aftertheperforatedtubularmember145 
has been radially expanded and plastically fomied into contact with the wellbore 
casing 1205. thereby coupling the perforated tubular member 145 to the 
surrounding fomiation. an impulsive load is applied to the perforated tubular 
member. The impulsive load may be applied to the perforated tubular member 145 
by applying the load to the end of the apparatus 130. The impulsive load is then 
transferred to the surrounding fomiation 125 thereby compacting and/or slumfying 
the surrounding fomiation. As a result, the recovery of hydrocarbons from the 
fonnation 125 is enhanced. 

10141] Referring to Fig. 13.* in an alternative embodiment, one or more 
perforated tubular members 1305 are coupled to one of the perforated tubular 
members 145 by radially expanding and plastically defomiing the perforated tubular 
member into engagement with the perforated tubular member in a conventional 
manner and/or using one or more of the radial expansion methods disclosed in one 
or more of the following: (1 ) U.S. patent application serial no. 09/454.1 39. attorney 
docket no. 25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 
09/510 913. attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 
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2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application 
serial no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. 
patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application 
serial no. PCT/USOO/18635, attonriey docket no. 25791.25.02, filed on 7/9/2000, 
(11) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 
25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154.047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159.082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application 
serial no. 60/159.033. attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791 .38. 
filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 
25791.46, filed on 7/28/2000, (20) U.S. provisional patent application serial no. 
60/233.638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237.334, attorney docket no. 25791 .48. filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007. attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application 
serial no. 60/262.434, attorney docket no. 25791 .51. filed on 1/17/2001; (24) U.S. 
provisional patent application serial no. 60/259.486, attorney docket no. 25791 .52, 
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filed on 1/3/2001; (25) U.S. provisional patent application serial no. 60/303.740, 
attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent 
application serial no. 60/31 3.453, attorney docket no. 25791 .59, filed on 8/20/2001 ; 
(27) U.S. provisional patent application serial no. 60/317.985, attorney docket no. 
25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial no. 
60/318,386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69. filed 
on 10/3/2001, the disclosures of which are incorporated herein by reference. In 
this manner, the perforated tubular member 905 modifies the flow characteristics 
of the perforated tubular member 145 thereby permitting the operator of the 
apparatus 130 to modify the overall flow characteristics of the apparatus. 
[0142] In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 
1405 such as, for example, a check valve fluidicly couples the interior of a pair of 
adjacent perforated tubular members, 145a and 145b, that extract hydrocarbons 
from con-esponding subterranean zones A and B. In this manner, if zone B 
becomes depleted, hydrocarbons that are being extracted from zone A will not flow 
into the depleted zone B. 

[0143] In an altemative embodiment, as illustrated In Fig. 15, the apparatus 
1 30 is used to extract geothermal energy from a targeted subterranean geothenmal 
zone 1505. In this manner, the operational efficiency of the extraction of 
geothermal energy is significantly enhanced due to the increased internal diameters 
of the various radially expanded elements of the apparatus 1 30 that permit greater 
volumetric flows. 

[0144] In an altemative embodiment, the perforated tubular members, 145, 
21 0, 2 12, 21 6, 21 8, and 1 305 of the apparatus 1 30 may be cleaned by further radial 
expansion of the perforated tubular members. In an exemplary embodiment, the 
amount of further radial expansion required to clean the radial passages of the 
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u - ^Al^ r>tr\ o^o 216 218 and 1 305 of the apparatus 
perforated tubular members 145. 210, 212, 2id. ^ io, «*. 

130 ranged from about 1% to 2%. 

rousi An apparatus has baen described that includes a zonal isolation 
assembh, including one or more solid tubular members, eaih solid tubular member 
including one or more external seals, and one or more perforated tubular members 
coupled to the solid tubular members, and a shoe coupled to the zonal isolation 
assembly. In an exemplary embodiment, the zonal isolatton assembly further 
includes one or more intemtediate solid tubular members coupled to and 
interteaved among the perforated tubular members, each intem-ediate solki tubular 
member Including one or more external seals. In an exemplary embodiment, the 
zonal isolation assembly further includes one or more valve members for controlling 
«ie flo«< of fiuidic materials between the tubular members. In an exemplary 
embodiment, one or more of the intem^ed iate solid tubular members include one or 
more valve members. 

[0146] An apparatus has also been described that includes a zonal isolation 
assembly that includes one or more prmary solid tubulars. each primary sofcd 
tubular including one o, more external annular seals, n perforated tubulars coupled 
to the primary solid tubulars. and n-1 intemrediate solid tubulars coupled to and 
interteaved among the perforated tubulars. each intermediate solid tubular including 
one or more external annular seals, and a shoe coupled to the zonal teolation 
3SS6tnbly 

[0147] A method of isolating a first subterranean zone from a second 
subterranean zone In a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore. the prin^ary sohd tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean 
zone, fluidicly coupling the perforated tubulars and the primary solid tubulars. and 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid and perforated tubulars. 
[0148] A method of extracting materials from a producing subtenranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore. fluidicly coupling the primary solid tubulars with the casing, positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing 
the producing subterranean zone, fluidicly coupling the perforated tubulars with the 
primary solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subten^nean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubulars with the producing subten-anean zone. In an 
exemplary embodiment, the method furtherincludescontrollably fluidicly decoupling 

at least one of the perforated tubulars from at least one other of the perforated 

tubulars. 

[0149] An apparatus has also been described that includes a subterranean 
fomiation including a wellbore. a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned within the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intermediate solid tubular members are 
fornied by a radial expansion process perfomned within the wellbore. In an 
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exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members 
and the perforated tubular members. In an exemplary embodiment, one or more 
of the intermediate solid tubular members include one ol* more valve members for 
controlling the flow of fluids between the solid tubular members and the perforated 
tubular members. 

[0150] An apparatus has also been described that includes a subterranean 
formation including a wellbore. a zonal isolation assembly positioned within the 
wellbore that includes one or more primary solid tubuiars, each primary solid tubular 
including one or more external annular seals, n perforated tubulars positioned 
coupled to the primary solid tubulars. and n-1 intermediate solid tubulars coupled 
to and interieaved among the perforated tubulars, each intermediate solid tubular 
including one or more external annular seals, and a shoe coupled to the zonal 
isolation assembly, wherein at least one of the primary solid tubulars, the perforated 
tubulars, and the intermediate solid tubulars are formed by a radial expansion 
process performed within the wellbore. 

[0151] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore, the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubular^ 
within the wellbore, the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluidicly coupling the perforated tubulars and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. 

[01 52] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 



described that includes positioning one or more primary solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore. fluidicly coupling the primary solid tubulars with the casing, fluidicly 
coupling the perforated tubulars with the primary solid tubulars. fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[01 53] An apparatus has also been described that includes a subterranean 
formation including a wellbore, a zonal isolation assembly positioned within the 
wellbore that includes n solid tubular members positioned within the wellbore. each 
solid tubular member including one or more external seals, and n-1 perforated 
tubular members positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members include one 
or more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[0154] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
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second subterranean zone, means forfluidicly coupling the perforated tubulars and 
the primary solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
[0155] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for fluidicly coupling the primary solid tubulars with the 
casing, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fluidicly coupling the perforated tubulars with the primary solid tubulars. means for 
fluidicly isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore, and means forfluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for controllably fluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0156] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subten^anean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, means for fluidicly 
coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 
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[0157] A system for extracting materials from a producing subterranean zone 
in a weilbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluidicly coupling the primary solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, and means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[0158] A system for isolating subterranean zones traversed by a wellbore has 
also been described that includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end, a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular members that each include a. tubular body comprising an intermediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intemiediate portion, and a sealing member coupled to the exterior surface of 
the Intemiediate portion, and 

one or more slotted tubular members coupled to the expandable tubular members, 
wherein the inside diameters of the other tubular members are greater than or equal 
to the outside diameter of the tubular expansion cone. In an exemplary 



embodiment, the wall thicknesses of the first and second expanded end portions 
are greater than the wall thickness of the intermediate portion. In an exemplary 
embodiment, each expandable tubular nnember further includes a first tubular 
transitionary member coupled between the first expanded end portion and the 
intermediate portion, and a second tubular transitionary member coupled between 
the second expanded end portion and the intermediate portion, vyfherein the angles 
of inclination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment, the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions is substantially equal to the burst strength of the 
intermediate tubular section. In an exemplary embodiment, the ratio of the inside 
diameters of the first and second expanded end portions to the interior diameter of 
the intennediate portion ranges from about 100 to 120 percent In an exemplary 
embodiment, the relationship between the wall thicknesses t^, tj, and t,Nj of the first 
expanded end portion, the second expanded end portion, and the Intermediate 
portion, respectively, of the expandable tubular members, the inside diameters D„ 
□2 and D,NT of the first expanded end portion, the second expanded end portion, 
and the intennediate portion, respectively, of the expandable tubular members, and 
the inside diameter D^^^ of the wellbore casing that the expandable tubular 
member will be inserted into, and the outside diameter D^one expansion cone 
that will be used to radially expand the expandable tubular member within the 
wellbore is given by the following expression: 

DweIIbore-2*t, > D, >^[(/. -i^yo^^ +t,^*D^] 

wherein t^ = tj; and wherein = Dj. In an exemplary embodiment, the tapered end 
of the tubular expansion cone includes a plurality of adjacent discrete tapered 



sections. In an exemplary embodiment, the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. In an exemplary 
embodiment, the tapered end of the tubular expansion cone includes an paraboloid 
body. In an exemplary embodiment, the angle of attack of the outer surface of the 
paraboloid body increases in a continuous manner from one end of the paraboloid 
body to the opposite end of the paraboloid body. In an exemplary embodiment, the 
tubular liner comprises a plurality of expandable tubular members; and wherein the 
other tubular members are interleaved among the expandable tubular members. 
£01 59] A method of isolating subten-anean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one. or more discrete portions of the tubular liner into 
engagement vwth the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner Is radially expanded by injecting a fluldic material into 
the tubular liner; and wherein the remaining ones of the discrete portions of the 
tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubularlinercomprisesaplurality of tubular members:and wherein 
one or more of the tubular members are.radlally expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore comprise a portion 
that is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular liner includes one or more expandable tubular members 



that each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[01 60] A system for Isolating subterranean zones traversed by a wellbore has 
also been described that includes means. for positioning a tubular liner within the 
wellbore, and means for radially expanding one or more discrete portions of the 
tubular liner into engagement with the wellbore. in an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment one discrete portion of the tubular liner is radially expanded by 
injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner includes a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that 
is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. 
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[0161] An apparatus for isolating subterranean zones has also been 

described that includes a subterranean formation defining a borehole, and a tubular 

liner positioned in and coupled to the borehole at one or more discrete locations. 

« 

In an exemplary embodiment, the tubular liner is coupled to the borehole at a 
plurality of discrete locations. In an exemplary embodiment, the tubular liner is 
coupled to the borehole by a process that includes positioning the tubular liner 
within the borehole, and radially expanding one or more discrete portions of the 
tubular liner Into engagement with the borehole. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the borehole. In an exemplary embodiment, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one of the discrete portions of the tubular liner is radially exjoahded by 
injecting a fluidic material Into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
borehole and one or more of the tubular members are not radially expanded into 
engagement with the borehole. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the borehole include a portion that 
is radially expanded into engagement with the borehole and a portion that is not 
radially expanded Into engagement with the borehole. In an exemplary 
embodiment prior to the radial expansion the tubular liner Includes one or more 
expandable tubular members that each include a tubular body comprising an 
intemiediate portion and first and second expanded end portions coupled to 
opposing ends of the intennediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the Inside 



diameters of the slotted tubular members are greater than or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[0162] An apparatus has been described that Includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members 
coupled to the solid tubular members, one or more flow control valves operably 
coupled to the perforated tubular members for controlling the flow of fluidic materials 
through the perforated tubular members, one or more temperature sensors operably 
coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one 
or more flow sensors operably coupled to one or more of the perforated tubular 
members for monitoring the operating flow rate within the perforated tubular 
members, a shoe coupled to the zonal isolation assembly, and a controller operably 
coupled to the flow control valves, the temperature sensors, the pressure sensors, 
and the flow sensors for monitoring the temperature, pressure and flow sensors and 
controlling the operation of the flow control valves. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

[0163] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubuiars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
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at least one of the primary solid tubulars and perforated tubulars within the wellbore. 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 64] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone, monitoring the 
operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fiuidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0165] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that Includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 



and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars. means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0166] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the vyellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 67] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated 



tubular members for sealing at least some of the radial passages of the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfonned within the wellbore, and the solid tubular liners 
are formed by a radial expansion process perfonned within the wellbore. 
[0168] A method of isolating a first subterranean zone from a second 
subtenranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defonning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[01 69] A method of extracting materials from a producing subterranean zone 
In a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subten^nean zone, radially expandirig at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 



zone Within the wellbore, fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, posBoning one or more solid tubular i,ners 
Within the interior of one or more of the perforated tubulars. and radially expanding 
and plastically defomiing the solid tubular liners within the interior of one or rnore 
of the perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

[0170] A system for Isolating a first subterranean zone from a second 
subten^nean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars wi^ln the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one ormore perforated 
fc^bulars each including one or more radial passages within the welbore the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuters and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubula^, 
means for preventing the passage of fluids from the first sublen-anean zone to the 
second subterranean zone within the wellbore extemal to the primary soIkI tubulars 
and perforatedtubulars.meansforposl«onln9oneor mere solid tubular liners^rthm 

«,e interior of one or more of the perforated tubulars, and means for radially 
expanding and plastioaHydefonning thesolid tubular liners within the interior of one 
or more of the perforated tubulars ic fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[01711 According to another aspect of the present invention, a system for 
extracting matenais from a producing subterranean zone In a wellbore, at least a 
portion of the weHbore including a casing, has also been described that includes 
means fo, positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producng 
subterranean zone, means for radially expanding at least one of the soBd tubulars 



and the perforated tubulars within the wellbore. means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone, means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars, and 

means for radially expanding and plastically def omning the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passages of the perforated tubulars. 

[01 72] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and a sealing 
material coupled to at least some of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal Isolation assembly. 

[0173] A method of isolating a first subterranean zone from a second 
subterranean zone in a. wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. sealing off an annular region 
within at least one of the perforated tubulars. and injecting a hardenable fluidic 
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sealing mattrial into th% Scaled annular regions of the perforated tubuiars ,o seal 

off at least some of the radial passages of the perforated tubulars. 

[01741 Amethodofextractingmaterialsfromaprodudngsubterraneanzone 

,n a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more rad,al 
passages within the wellbore, the perforated tubulars traversing the producng 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zone within the wellbore. fluidicly coupling at least one of the perforated tubulars 
With the producing subterranean zone, sealing off an annular region within at least 
one of the perforated tubulars, and injecting a hardenable fluidic sealing matenal 
into the sealed annular regions of the perforated tubulars to seal off at least some 
of the radial passages of the perforated tubulars. 

101751 A system for isolating a first subterranean lone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
t,aversingthefirstsubterraneanzone,meansfor positioning oneor more perforated 

tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, meansfor fluidicly coupling the perforated tubularsand the solKl tubulars. 

means for preventing the passage of fluids from the first subtenanean zone to the 
second subterranean zone withlnthe wellbore external totheprimary solid tubulars 

and perforated tubulars, means for sealing off an annular region within at least one 
of the perforated tubulars. and means for injecting a hardenable fluidic sealing 
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material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0176] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for f luidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for sealing off an annular region within at least 
one of the perforated tubulars. and means for injecting a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[01 77] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation 
including: one or more solid tubular members, each solid tubular member including 
one or more extemal seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonmed within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
subterranean fonnation. In an exemplary embodiment, the perforated tubular 
members that are radially expanded into intimate contact with the subterranean 
formation compress the subterranean formation. 



,0178] A method of iso.a*9 a firs, subte^nean zone from a second 
uMe ranean zone ,n a we«bo« has also been descrtbed .hat inCudes p^«»™r^ 
one or r^ore solk. tubu^ wm, the »««bore, the solid tubu lars traver«ng th f,rst 
.n,neanzone,pos«onin,oneorn,orepe*ratedtubufe««ithinthewelbo. 

el including one or n»re rad^i passages, the perforated tubulars t^versmg the 
et rsubterranean zone, radially expanding a. least on. of the prin^ry so„d 
.ubulars and perforated tubulars w«hin the wellbore. radial^ expanding at teaa one 

0, the perforated tubula. into intin^te contact »«h the second sub^rranean zo 
fluidio^ ooup«ng ^ perforated tubulars a,^ the soHd tubulars, and prevenfng t e 
palsa^ofLs.ron,thef,rstsubterranea„zone.o.heseco„dsubter.naanzo 

1, n the weUbore externa, to the solid tubulars and perforated tubulars^ n an 
Ir-plary embodiment, the perfo^ed tubuters that are ^.dialiy expanded 
wL e contact «ith the second Subterranean zone compress the second 
iTerranean zone. In an exemplary embodin«nt, the me«,od further ,n*d» 
vibrating the second subterranean zone to increase the rate o, reco«^of 
hydrocarbons from the second subten^nean zone. In an exemplan, embod,rnent 
the method further includes vibrating the second subterranean zone to dean the 

are radial^ expanded into intimate contact v«th the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone^ 
[0179] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the we«bore including a casing, has also been 
described that includes positioning one or more solid ..buiars wi«,in the wellbor^ 
posHioning one or more perforated tubulars ^ the welH^ore ^^ ^^^^^ 
r more radial passages, the pertdrated tubulars traversing the produc^ 
subtenanean zone, rad«y expanding at least one of the solid tubulars and the 



13 



t • * V 



At ' 

perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore. and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the perforated tubulars that are radially expanded into 
intimate contact with the producing subten^nean zone compress the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subten-anean zone to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. In an exemplary 
embod iment. the method further includes vibrating the producing subterranean zone 
to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the producing subterranean zone. In an exemplary 
embodiment, the method further includes applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. 

[0180] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars Into 
intimate contact with the second subterranean zone, means for fluidicly coupling the 
perforated tubulars and the solid tubulars. and means for preventing the passage 
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of fluids from the first subterranean zone to the second subterranean zone wrth.n 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the second subterranean zone comprises means 
for compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. 

In an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded Into infmate 
contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. 

[01 81] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars wrth.n the 
wellbore. means for posrtloning one or more perforated tubulars within the wellbore 
each including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for radially 
expanding at least one of the perforated tubulars into intimate contact wrth the 
producing subterranean zone, means for fluidicly coupling the solid tubulars wRh the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means forfluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. and means for fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone comprises 
means for compressing the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 
further Includes means for applying an Impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subterranean zone 
to increase the rate of recovery of hydrocarbons from the producing subten^anean 
zone. 

[0182] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation and 
includes a perforated wellbore casing, including: one or more solid tubular 
members, each solid tubular member including one or more external seals, one or 
more perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the perforated wellbore casing. In 
an exerriplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the perforated casing compress the 
subterranean formation, 

[0183] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
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subterranean zone, positoning one or more perforated tubulars w«h,n the welibore 

each including one or more radial passages, the perforated tubulars traversmg the 

second subterrariean zone, radially expanding at least ,ne of the pnmary sold 

U^bulars and perforated tubular, within the welibore, radially expanding a, leas, one 

of the perforated tubulars into intimate contact with the perforated cas.ng, flu«iKiy 

coupling the perforated tubulars and the solid tubulars, and preventing the passage 

of fluids from the first subterranean zone to the second subterranean zone w«h,n 

the welibore external to the solid tubulars and perforated tubulars. In an exemp ary 
embodiment, theperforatedtubularsthatarerad^llyexpandedintolnamatecontact 

w«h the perforated casing compress the second subterranean zone. In an 
exemp^ry embodiment, «» method furfher indudes vibra«ng «,e saco-^ 
subterranean zone to increase the rate of recovery of hydrocarbons fromj^ 
second subterranean zone. In an exemplary embodiment, the method furth^^ 
includes vibratag the second subterranean zone to clean the radial 9^-^ °^^^ 
perforated tubulars that are radially expanded into intimate contact wrth me 
perforated casing. In an exemplary embodiment, the method further .ncludes 
app^H,g an impulsK,e load to the perforated tubulars that are radi^br -^-^J^'° 
ilate contact w«h the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

[01 Ml A method of extracting materials from a produ«ng subterranean zone 
in a welibore, at leas, a porUon of the welibore including a casing and a perfo^ 
casing *at traverses the producing subterranean zone, has also been desc*ed 
tt,at includes posi«oning one or more solid tubular wKhin U« welibore, pes, omng 
one or more perfora.ed tubulars wi«,in the welibore each including one or more 
.dial passages, the pert^rated tubulars traversing the ^"^"""^ ^'^'^^ 
zone, radially expand«g at least one of the solid tubulars and t e pe^^d 
.ubu^rs within the w^lbore, radia.y expanding a. leas, one of the perforated 
.ubulars in.o inUmate contact with the perforated easing, fluUicly coupling *e sdKl 



tubulars with the casing, fluidicly coupling the perforated tubuiars with the solid 
tubulars. fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the producing subten-anean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the producing subterranean zone to clean the radial passages of 
the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated tubulare to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone, 

[0185] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone,' means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the perforated casing, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
of fluids from the first subten^nean zone to the second subterranean zone within 
the wellbore external to the solid tubulars and perforated tubulars. In an exemplary 
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embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subten-anean zone to 
Increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subten-anean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

[0186] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subten-anean zone, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially 
expanding at least one of the perforated tubulars into Intimate contact with the 
perforated casing, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly Isolating the producing subten-anean zone from at least one other 
subten^nean zone within the wellbore, and means for fluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing comprises means for 



compressing the producing subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subterranean zone to increase 
the rate of recovery of hydrocarbons from the producingLSubtenanean zone. In an 
exemplary embodiment, the system further includes means for vibrating the 
producing subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

[0187] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
Including radial passages coupled to the solid tubular members, and one or more 
perforated tubular liners each Including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
perfomned within the wellbore, and the perforated tubular liners are fomied by a 
radial expansion process performed within the wellbore. 
[0188] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subtenranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 



subterranean zone to the second subterranean zone w«hin the wellbore externa, o 
*e pm^ so«d lobulars and perforated tubulars, positioning one or nnore 
pe,Jra.edtubu,ariinersw«hinti,einterioro,oneormo..omepe,.oratedtubu^^ 

and radially expanding and plas«oally defom.ing the perforated tubular imers wth,n 
the interior of one or more of the perforated tubulars. 

.01891 Amethodofextractingmaterialsfromaproducingsubtenanean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
desc^bed .hat includes posiUoning one or m™. solid tubulars v-«n me «ellbore 
posHionlng one or more perforated fcrbu^rs each including one - 
passages within the wellbore. the perforated tubulars .ravers,ng the produc ^ 
ubtelean zone, radially expanding at least one of the so.« tubulars and the 
perforated tubulars within the weHbo.. flu*^ coupling the sol., tubu^rs 
casing Mdic^ coupling the perforated tubulars w«h the solid tubulars. fluKi,dy 
ZZ the pLucIng subterranean zone from at ^ast one other subterranean 
1 In the wellbore, fluidioly coupling at .as. one of the P^'^-'^J" " - 
«m, the producing subterranean zone, positioning one or more perforated tubula^ 
lers wiL «,e intehor of one or more of the perforated tubula^^ an^ra^ 
expanding and plastically defom,ing the perforated tubular „ners«™th,n the .nteror 

of one or more of the perforated tubujars. 

,01901 A system for isolating a first subterranean zone from a second 
LbteLean zone in a wellbore has also been described that in='"<^;--^;^ 
pcsiUon,;, one or more sol« ..bulars wKhin ^ wellbore, the soMJb^ 
Lversingthe flrstsubterranean zone, meansforposiUoning one O'™-^-^ 
.hulars each in^udnig one or more rad^ passages w«hin the we*o«^ *e 
perforated tubulars traversing the secom, subterranean zone, means for «d«ny 
expanding a, leas, one of the solid tubulars arni perforated tubular. w*h,n the 
Ibore.Lnsfor«u,dicVcouplingthepe,forated.ubularsandthesol.n.bu^^^ 

means for preventing the passage of fluids from the first subterranean zone to the 



second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular I.ners 
within the interior of one or more of the perforated tubulars, and means for radially 
expanding and plastically defomiing the perforated tubular liners within the interior 
of one or more of the perforated tubulars. 

[0191] Asystem for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for positioning one or more perforated tubular 
liners within the interior of one or more of the perforated tubulars. and means for 
radially expanding and plastically defomiing the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

[0192] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular men)ber 
including one or more external seals, two or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
one-way valves for controllably fluidicly coupling the perforated tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomned within the wellbore. 
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,01931 A method of isolating a first subten^nean zone from a second 
ubterranear, zone having a plurality of producing zones in a wellbore has also been 
described that includes positioning one or nnore solid tubulars wittrin the wellbore, 
the solid tubular, traversing the first subterrar«an zone, posiUoning ^ or more 
perforated tubulars each including one or more radial passages within the wellbore, 
Lperforatedtubu^rstraversing«»secondsubter.aheanzone.rad^llyexpand,ng 

a„eastoneof.hesolid.ubularsandperfo,at«.tubularswithinthewellbore,flu,d..y 

coupling the perforated tubuters and the prin^ry solid tubulars, prevenfhg the 
pasLgeofftu^sfromthefrrstsubterraneanzonetothesecondsubterraneanzo^ 

Ll„ the wellbore external to the primary sol« tubulars and perforatecl U.bu^^ 
and preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

,01941 A method of extracting materials from a wellbore having a pluralty of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
has also been desohbed «,at includes posMoning or« or more solid tubulars w,th,n 
tt« wenbore. positioning two or more perforated tubulars each including one or 
„„re rad^l passages within the wellbore. the perforated tubula. t.^rs,ng U,e 
producing subterranean zones, radially expanding at least one of the so^ — 
and the perforated tubulars within the.wellbore, fluidic^ coupling the soi^ tub lars 
wHh the casing, flu^ic. coupling the perforated tubu^rs with the sol« ubu a. 
fluidity isolating the producing subterranean zone from at least one the 
subterranean zone v«.hin the wellbore, fluididy coupling a. least one of me 
perforated tubulars with the producir^ subterranean zone, preventrng flurds from 
passing from one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

roi95] A system for isolating a first subterranean zone from a second 
subterraneanzonehavihgaplura.»yo,pr^ucingzonesinawe,lborehasalsob^ 

described that deludes means for poslttohing one or more solid tubulars within the 
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wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars ^traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for preventing fluids from passing from one 
of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

[0196] A system for extracting materials from a plurality of producing 
subterranean zones in a wellbore. at least a portion of the wellbore including a 
casing, has also been described that includes means for positioning one or more 
solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zones, means for radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, means for fluidicly coupling the solid tubulars with the casing, means for 
fluidicly coupling the perforated tubulars with the solid tubulars. means for fluidicly 
isolating the producing subteranean zone from at least one other subterranean 
zone viflthin the wellbore, means forfluidicly coupling at least one of the perforated 
tubulars with the producing subterranean zone, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 



101971 An apparSlUs for extracting geothermal enSrgy from a subterranean 
fomiation containing a source of geothermal energy has also t«en described that 
includes a zonal isolation assembly positioned within the subterranean fomiaUon 
including: one or more solid tubular members, each solid tubular member including 
one or more external seals, one or mo«. perforated tubular members each indud.ng 
radial passages coupled to the solid tubular members, and one or more perforated 
tubular liners each including one or more radial passages coupled to the intenor 
surfaces of one or more of the perforated tubular members, and a shoe coupled to 
the zonal Isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are fomied by a radial expansion process perfom>ed 
within the wellbore. 

[0198] A method of isolating a first subterranean zone from a second 
subterranean zone including a source of geothemial energy In a wellbore has also 
been described that includes positioning one or more solid tubulars within the . 
vrellbore the solid tubulare traversing the firel subterranean zone, positioning one 
or more perforated tubulars each including one or more radial passages w«h,n the 
wellbore, the perforated tubulars traversing the second subterranean zone, radiaUy 
expanding at least one of the solid tubulars arKi perforated tubulars within the 
wellbore, fluidicly coup«ng the perforated tubulars and the primary solid tubulars 
preven^ng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to «,e primary solid tubula^ and 
perforated tubulars. positioning one or more perforated tubular liners w*,n the 
interior of one or more of the perforated tubulars, and radially expanding and 
ptestically defom,ing the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

[01991 A method of extracting geothemial energy firom a subterranean 
geothem«l zone in a wellbore. at least a portion of the wellbore including a casing, 
has also been described that includes posiHoning one or more solid tubulars w«h,n 
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the wellbore. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
subterranean geothemial zone, radially expanding at least one of the solid tubulars 
and the perforated tubulars within the wellbore. fluidicly coupling the solid tubulars 
with the casing, fluidicly coupling the perforated tubulars with the solid tubulars. 
fluidicly isolating the subterranean geothermal zone from at least one other 
subten-anean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 
[02001 A system for isolating a first subterranean zone from a second 
geothennal subterranean zone in a wellbore has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second geothemial subterranean zone, 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore. means forfluidicly coupling the perforated tubulars and 
the solid tubulars. and means for preventing the passage of fluids from the first 
subterranean zone to the second geothemnal subterranean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 
[0201] A system for extracting geothemial energy from a subterranean 
geothermal zone in a wellbore. at least a portion of the wellbore Including a casing, 
has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated 
tubulars traversing the subterranean geothemnal zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars. means for fluidicly isolating 



thesubterraneangeothermalzonefrom at least oneothersubterranean zone within 
the wellbore. and means for fluidicly coupling at least one of the perforated tubulars 
with the subterranean geothermal zone. 

[0202] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including one or more radial passages coupled to the solid tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process perfomied within the wellbore. and the radial passage of at least one of the 
perforated tubular members are cleaned by further radial expansion of the 
perforated tubular nnembers within the wellbore. 

[0203] A method of isolating a first subterranean zone from a second 

subterranean zone in a wellbore has also been described that includes positioning 

one or more solid tubulars within the wellbore. the solid tubulars traversing the first 

subterranean zone, positioning one or more perforated tubulars wrthin the wellbore 

each including one or more radial passages, the perforated tubulars traversing the 

second subterranean zone, radially expanding at least one of the primary sold 
tubulars and perforated tubulars w,thinthewellbore.fluidlclycouplingtheperforated 

tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 

the solid tubulars and perforated tubulars. and cleaning materials from the rad.al 
passages of at least one ofthe perforated tubulars byfurther radial expansion of the 

perforated tubulars within the wellbore. 

[0204] A method of extracting materials from a producing subterranean zone 
in a wellbore. at least a portion ofthe wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning one or more perforated tubulars within the wellbore each including one 



or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore. fluidicly coupling the solid tubulars with the 
casing fluidicly coupling the perforated tubulars with the solid tubulars. flu.d.cly 
isolating the producing subterranean zone from at least one other subten^nean 
zone within the wellbore. fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars. and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
[0205] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing thefirstsubterraneanzone. means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore. means forfluidicly coupling the perforated tubulars and the solid tubulars. 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. and means for cleaning materials from the radial passages of 
at least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[02061 A system forextracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 



producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[0207] Although illustrative embodiments of the invention have been shown 
and described, a wide range of modification, changes and substitution is 
contemplated in the foregoing disclosure. In some instances, some features of the 
present invention may be employed without a corresponding use of the other 
features. Accordingly, it is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; 

one or more flow control valves operably coupled to the perforated 
tubular members for controlling the flow of fluidic materials 
through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of 
the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating 
pressure within the perforated tubular members; and 

one or more flow sensors operably coupled to one or more of the 

{■ 

perforated tubular members for monitoring the operating flow 
rate within the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring 
the temperature, pressure and flow sensors and controlling the 
operation of the flow control valves; 
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wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within 
the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subten^nean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluldicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

c j 

function of the monitored operating temperatures, pressures, and flow 
rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 
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tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone fronr^ at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of thennonitored operating temperatures, pressures, and flow 

rates. 

4. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore. 

the perforated tubulars traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 
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means for controlling the flow of fluldio materials through the perforated 
tubulars as a funcUon of the monitored operating temperatures, 
pressures, and flow rates. 

5 A system for extracting materials from a producing subterranean zone in a 
weilbore. at least a portion of the weilbore including a casing, comprising: 
means for positioning one or more solid tubulars within the weilbore; 
means for posrtioning one or more perforated tubulars within the weilbore. 

the perforated tubulars traversing the producing subterranean zone; 
means for rad^lly expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars wrth the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the weilbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for monrtoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 
means for controlling the flow of fluidic materials through the perforated 
tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 



6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 



^3 



passages coupled to the solid tubular members; and 
one or more solid tubular liners coupled to the interior surfaces of one 
or more of the perforated tubular members for sealing at least 
some of the radial passages of the perforated tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidiciy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 



radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 



8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subten-anean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 
radially expanding and plastically defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 
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means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone^ 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more solid tubular liners within the interior of 

one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the solid tubular 

liners within the interior of one or more of the perforated tubulars to 

fluidicly seal at least some of the radial passages of the perforated 

tubulars. 



10. A system for extracting materials from a producing subtenranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 



n,eans fo, flu«Wy coupling at least one of the perforated tubulars w«h the 

producing subterranean zone; . 
means for posmoning one or more solid tubular liners within the interior of 

one or more of the perforated tubulars; and 
means for radia«y expanding and piasUcally defonning .he solid tubular 

liners within the interk^ of one or more of the perforated tubulars to 

fluidicly seal at least some of the radial passages of the perforated 

tubulars. 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including rad«l 

passages coupled to the soBd tubular members; and 
a sealing material coupled to at least some of the perforated tubular 
members for sealing at least some of the radial passages of 
the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

12 A method of isolating a flrst subtenanean zone from a second subterranean 

^°"^;Ltro::ltr:so.tubuiarsw.inthe^^^^^^^^ 

traversing the first subtenanean zone; 
posiflonlng one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubularstraversing 
the second subteranean zone; 



radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore: 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
sealing off an annular region within at least one of the perforated tubulars; 

and 

injecting a hardenable f luidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

1 3. A method of extracting materials from a producing subtenranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
sealing off an annular region within at least one of the perforated tubulars; 

and 



injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

14. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars 

traversing the second subterranean zone; 
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means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the welibore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subten^nean zone within the welibore external to the 

primary solid tubulars and perforated tubulars; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

15. A system for extracting materials from a producing subten^nean zone In a 
weilbore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 



means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zone^ 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fiuidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

An apparatus, comprising: 

a zonal isolation assembly ppsitioned within a wellbore that traverses a 
subterranean formation, comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 
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wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean fonnatlon. 

17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean formation compress 
the subterranean formation. 

18. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the second subterranean zone; 
fluidiciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subten^anean zone compress the 
second subterranean zone. 

20. The method of claim 18. further comprising vibrating the second 
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subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

21. The method of claim 18, further comprising vibrating the second 
subtenranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the second subterranean zone. 

22. The method of claim 1 8, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate 

/- 

contact with the producing subterranean zone; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and * 
fluidicly coupling at least one of the perforated tubulars ymth the producing 

subterranean zone. 



24 The memod of cfeim 23, wherein me perforated tubulars .ha. are radia«y 
expanded ln.o intimate contec. witt, «.e producing subterranean zone compress U« 
producing subterranean zone. 

25 The method of claim 23, fu,*er comprising vibrating the producing 
subterranean zone .o increase me rate of recovery o, hydrocarbor. from me 
producing subterranean zone. 

26 The me.hod of Caim 23, further compnsing vibrating the producing 
subterranean zone to Cean the rad^i passages of the perforated .ubula,. .hat a-« 
,3dially expanded into Intimate contactwith the producing subterranean zone. 

27 The method of daim 23, further comprising applying an Impulsive load to the 

performed tubular, tha. are radially expanded into inttmate oontadi wth the 
producing subtorraneanzonetoincreasemerateofrecoven^ofhydrocarbonsfrom 

the producing subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore, comprising: 

™ans for positioning one or more soiW tubulars within the wellbore, .he 

solid uibulars traversing' the first subterranean zone; 
.eans for posKionIn, one or more perforatod tubulars wHhin the w*ore 

each including one or more radial passages, tine perfora.ed tabulars 

Uaverslng (he second subterranean zone; 
meansfor radially expanding at least one of tt,e solid tubulars and perforated 

tubulars within the wellbore; 
rT,eans for radially expanding at least one of the perforated tubulars into 

intimate contact with the second subterranean zone: 
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means forfluidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the weilbore external to the 
solid tubulars and perforated tubulars. 

29. The system of claim 28. wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone comprises means for compressing the second subterranean zone. 

30. The system of claim 28. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

31. The system of claim 28. further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32. The system of claim 28. further, comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the second subterranean zone to increase the rate of recovery of hydrocarbons 
from the second subtenranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 



.eans for posting on. or n»re perforated .ubula. withU, .he wellbore 

each including one or more radial openings, the perforated tubulars 

traversing the producing subterranean zone;. 
n,eans for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
nneans for radially expanding at least one of the perforated tubulars into 

intimate contact with the producing subterranean zone; 
means for fluldidy coupling the solid tubulars with the casing; 
means tor fluidicly coupling die perforated tubulars w«h the solid tubulars; 
means for fiuidicly isolating the pixidudng subterranean zone from at least 

one other subtenanean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone. 

34 The system of claim 33, wherein the means for radially expanding at least 
oneof the perforated tubulars into Intimate contactwith me producing subterranean 
zone emprises means for compressing the pioducing subterranean zone. 

35 Thesystemofdaim33,further,compri8ingmeansforvibratingthe produdng 
Lrraneal zone to inc«ase the rate of recovery of hydroca^ons from «» 
producing subterranean zone. 

36 The system of cteim 33, further comprising means for vibraSng the produ<»ng 

. , .K=r=.rti=i,«ssaaesoftheperfbratedtubulars that are 
subterranean zone to dean the radial passages onnep ^„,„„„. 

radially expanded into intimate contact with the produdng subterranean zone. 

37 The system of daim 33. further comprising means for apphring an impulsive 
^d to the perforated tubu^rs that are radially expanded into in«ma.e contact w.h 
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the producing subterranean zone to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the perforated wellbore casing. 

39. The apparatus of claim 38. wherein the perforated tubular members that are 
radially expanded into Intimate contact with the perforated casing compress the 
subterranean formation. 

40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 

subten-anean zone, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first subten-anean zone; 



posi«onin9 one or .0. perfo..e<. tut>u.ars wm,in the we«bo,e each 

inoluding one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radialiy expanding a. teas, one of the primary soiW tubulars and perfor^d 

tubulars w'lthin the wellbore; 
,.dia.^ expanding at least one o. the perforated tubulars into .ntmate 

contact with the perforated casing; 
fluidicly coupons the perforated «ibulars and the solid tubulars; and 
preventing the passage of fluids from the «rs. — '^^ 

second subterranean zone within the wellbore external to the sol,d 

tubulars and perforated tubulars. 

41 The method of claim 40, wherein the perforate, tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

42 The method of claim 40, furfher comprising vibrating the second 
lerranean zone to increase the rate o, recover of hydrocarbons from the 
second subten-anean zone. , 

43 The method of Oalm 40, further comprising vibrating the second 
lereanzonetoc.antherad.lpa.agesoftheperfora.edtubularsthatare 

radially expanded into intimate contact with the perforated casing- 

44 The n^thod of clah.40, further comprteing app^ing an impulsive loadto *e 
^.orated tubu^rs th. are radially expanded * intimate con.. J. * 
perforated casing to increase the rate of recovery o. hydrocarbons from the second 
subtenranean zone. 
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45 A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 

Including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46 The method of claim 45. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47 The method of claim 45. further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

48. The method of claim 45. further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
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radially expanded into intimate contact with the perforated casing. 

49 The method of claim 45, furfher con^rising applying an impulsive load to the 
perforated tubulars that are radially expamled into intimate contact w,th «,e 
perforated tubula-s to in.^ase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

50 Asystemforisote«ngafi.5tsubterraheanzonefromaseoondsubterranean 
zone in a wellbore that inchides a perforated casing that traverses the second 
subterranean zone, comprising: 

, means for positioning one or more solid tubulars v,«Nn the wellbore. me 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore 

each including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perfo,ated 

tubulars witlnin the wellbore; 
means for radially expanding at least one of the perforated tubulars Wo 

intimate contact with the perforated casing; 
means for fluidicly coupling the perforated tubulars and the solid tubulars: 

and 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

51 The system of claim 50. wherein the means for radially expanding at least 
one Of the perforated tubulars into intimate contact with the perforated casing 
comprises means tor compressing the second subterranean zone. 



52. The system of claim 50. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of .hydrocarbons from the 
second subterranean zone. 

53. The system of claim 50, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of claim 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact v^lth 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
second subtenranean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore 

each including one or more radial openings, the perforated tubulars 

traversing the producing subten-anean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for radially expanding at least one of the perforated tubulars into 

intimate contact with the perforated casing; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 



one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

56. The system of claim 55, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing 
comprises means for compressing the producing subterranean zone. 

57. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

• • • 

58. The system of claim 55, further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

59. The system of claim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to Increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 
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radial passages coupled to the interior surfaces of one or more 
of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; . 
wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the perforated tubular liners are fomned by a radial expansion 
process performed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 

zone In a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluldicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more perforated tubular liners witliin tiie interior of one or 

more of tlie perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 



62 A method of extracting materials from a pn^ducing subterranean zone .n a 
wellbore at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing 
the producing subterranean zone; 
radially expanding at least one of the soM tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly ooupnng at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more perforated tubular liners »thin the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically defom,ing the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

63. Asystomforisolaangafirstsubtenaneanzonefromasecond subtenanean 

zone In a wellbore. comprising: 

means for positioning one or more solid tubulars w«hin the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each inolud^ ene or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone; 
n^ansforradiallyexpandingatleastoneofthesoUdtubularsandperforated 

tubulars within the wellbore; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subten-anean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 



65. An apparatus, cdrfiprislng: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
two or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more one-way valves for controllably fluidicly coupling the 
perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed wrth.n 
the wellbore. 

66 A method of isolating a fl«t subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore. comprising; 

pos^on^g one or more solid tubulars within the wellbore, the solK. tubulars 

traveislne the first subterranean zone; 
posKioning two or more perforated tubu^rs each including one or more 
radial passages within the wellbore. the perforated tubulars traveramg 
the second subterranean zone; 
radially e«pandir^ at least one of the solid tubulars and perforated Uibulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
prevenflng the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the pnmary 

solid tubulars and perforated tubulars; and 
prevendng fluids from passing from or* of me producing zones that has not 

been depleted to one of the producing zones that has been depleted. 
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67. A method of extracting materials from a wellbore having a plurality of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zones; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fiuidiciy coupling the solid tubulars with the casing; 
fluidiciy coupling the perforated tubulars with the solid tubulars; 
fiuidiciy isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fiuidiciy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subten^anean zone; 
means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 



means for flurdicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars: and 
means for preventing fluids from passing from one of the producing zones 

that has not been depleted to one of the producing zones that has 

been depleted. 

69. A system for extracting materials from a plurality, of producing subterranean 
zones in a wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zones; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 



means for preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has 
been depleted. 

70. An apparatus for extracting geothermal energy from a subtenranean 
formation containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean fomiation. 

comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each Including radial 

passages coupled to the solid tubular members: and 
one or more perforated tubular liners each including one or more 

radial passages coupled to the interior surfaces of one or more 

of the perforated tubular members; and 
a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. ^ 

71 . A method of isolating a first subtenranean zone from a second subtenranean 
zone including a source of geothermal energy in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages vArtthin the wellbore. the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 



within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the subterranean geothermal zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothermal zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothemial 
subterranean zone in a wellbore, comprising: 



in 



means for positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars 
traversing the second geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subterranean zone 
to the second geothermal subten'anean zone within the welibore • 
extemal to the primary solid tubulars and perforated tubulars. 

74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a welibore, at least a portion of the welibore including a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tubulars 
traversing the subterranean geothermal zone; 

i 

means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the welibore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the subterranean geothennal zone from at least 

one other subterranean zone within the welibore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 
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75. An apparatus, eomprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

« 

including one or more external seals; 
one or more perforated tubular members each including one or more 
radial passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion process performed within 
the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular 
members within the wellbore. 



76. A method of Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; and 



cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within 
the welibore. 

77. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the welibore including a casing, comprising; 
positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the welibore; 
fluidicly coupling the solid tubulars with the casing: 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subten^nean zone within the welibore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within 
the welibore. 

78. A system for isolating a first subterranean zone from a second subterranean 

zone in a welibore. comprising: 

means for positioning one or more solid tubulars within the welibore. the 
solid tubulars traversing the first subterranean zone; 
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™ans fo. positioning one or more perforated tubula.. within the wellbore 

each including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; . 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; and 
means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further . radial expansion of the perforated 

tubulars within the wellbore. 

79 A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicfy coupling the perforated tubulars ^th the solid tubulars; 
means for fluidicly isolating the producing subtenranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
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means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated 
tubuiars within the wellbore. 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Q LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem MaUbox. 




